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Résumé 


Une exploitation de gravier, sise à + de mille au sud-ouest de Fort 
Qu’Appelle, Saskatchewan, a fait l'objet de fouilles. On a trouvé des 
vertébrés fossiles du Pléistocène dans les graviers de Echo Lake. Ceux-ci 
sont recouverts de 170 pi de sol erratique qui se retrouve également en 
dessous des mêmes dépôts sur une profondeur de 150 pi. En surface, la 
couche sablonneuse, qui a quelque 20 pi d'épaisseur, ne contient aucun 
fossile de vertébré, mais par contre, on en a retiré quatre espèces 
aquatiques et quatre espèces terrestres d’invertébrés. On a recueilli des 
vertébrés fossiles dans quatre lits de gravier, et c'est la tranchée B du 
troisième lit qui s'est révélée le plus fertile. 

On a pu identifier les restes de Canis sp., Taxidea sp., Mammuthus 
cf. columbi, Equus scotti, Camelops cf. hesternus, Cervalces roosevelti, 
Bison latifrons, et Symbos cavifrons. 

A l'exception de Symbos, ces espèces appartiennent généralement à 
un climat tempéré, mais ont pu s'adapter à des conditions plus 
rigoureuses. Leur présence dans les lits de gravier est un indice que 
ceux-ci ont été déposés par des cours d’eau inter-glaciaires plutôt que 
par les eaux de fusion. La prédominance d’herbivores laisse supposer 
un milieu de pâturages herbeux. La biostratigraphie locale suggère 
fortement que la faune serait de la période inter-glaciaire du Sangamon. 

Le lit de sable supérieur est un dépôt périglaciaire. De toute évidence, 
il s'est formé lorsque le cours de la rivière vers l'est s'est obstrué. Cela 
signifie ou bien un refroidissement au sein du Sangamon, ou bien le 
début de l'époque glaciaire du Wisconsin. 
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Summary 


A gravel pit + mile southwest of Fort Qu’Appelle, Saskatchewan, was 
studied. Pleistocene vertebrate fossils were found in the Echo Lake 
gravels, which lie between 170 ft of overlying and 150 ft of underlying 
till. The upper sand layer, which was 20 ft thick, yielded no vertebrate 
remains, but did contain four aquatic and four terrestrial species of 
invertebrates. Vertebrate fossils were collected from four gravel beds, 
with channel B of the third gravel bed being the most fossiliferous. 

Remains of Canis sp., Taxidea sp., Mammuthus cf. columbi, Equus 
scotti, Camelops cf. hesternus, Cervalces roosevelti, Bison /atifrons, and 
Symbos cavifrons were identified. 

These species can be regarded as temperate climate animals, except 
for Symbos, which may have been adapted to cold conditions. The 
presence of their remains in the gravel beds indicates that the gravels are 
interglacial stream deposits rather than outwash deposits. A grassland 
environment is envisioned for the fauna because of the predominance 
of remains of grazing animals. The biostratigraphic evidence strongly 
suggests a Sangamon interglacial age for the faunal assemblage. 

The upper sand layer, a periglacial deposit, evidently was laid down 
when the river's flow to the east was obstructed. It represents either a 
cold phase within the Sangamon or the beginning of the Wisconsin 
glaciation. 
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Introduction 


Gravel and sand deposits are commonly found associated with tills. 
Most of them are considered to be outwash deposits, but actually there 
are no precise lithological or sedimentological data that can be used to 
distinguish outwash from interglacial deposits. The problem becomes 
more complex if the interglacial deposits originated through erosion of 
earlier nearby tills or outwash deposits. Faunal or floral remains, 
however, give a clear indication of the depositional environment and 
climate and help to date the geological or archaeological events. 

Mammalian remains are often valuable time indicators, particularly 
when considered in conjunction with associated animal and plant 
evidence. This is especially true when deposits ranging in age from 
60,000 to 500,000 years are under investigation. This time unit is too 
old for C14 dating, too young for K/Ar, and age determination by 
other methods is less certain. 

The bedrock geology, soil, groundwater resources, and glaciation of 
southern Saskatchewan have been studied by many workers. Among 
them the reports of Stanfield (1918, 1919), Johnston and Wickenden 
(1930, 1931), Johnston (1934), Fraser et a/. (1935), Wickenden 
(1945), Mitchell et a/. (1947), and Christiansen (1956) are well known. 
The latest work is by Christiansen (1960), who tried to throw light on 
the nature and mode of deposition of the Echo Lake gravel deposits 
considered here. 

The first fossil collected from the gravel pits near Fort Qu’Appelle 
was a partial skull of Symbos cavifrons (SMNH a). It was picked up 
in 1945 by Gordon Shore and deposited in the Saskatchewan Museum 
of Natural History at Regina. In 1959 Mr. and Mrs. B. De Vries of Fort 
Qu’Appelle, Saskatchewan, made an extensive collection from one of 
the more fossiliferous pits. Since 1960, staff members of the 
Saskatchewan Museum have been gathering specimens from the area. In 
the summer of 1967 the fossiliferous pit worked by the De Vries was 
systematically excavated by the author for the National Museums of 
Canada. Nearly 300 specimens were collected. Except where specified, 
specimens were collected by the author. 
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Biostratigraphy 


The Bliss gravel pit is about à: mile 
southwest of Fort Ou’Appelle (Pls. 6-8). 
The gravel is found between two till 
sheets, which are described by 
Christiansen (1960). Drillholes in the 
vicinity indicate that the gravel is nearly 
80 ft thick, and the overlying and 
underlying tills are 170 and 150 ft thick 
respectively (PI. 3). The base of the 
gravel deposit was not exposed, and the 
lowest level to which the excavation was 
carried out was 1,595 ft above sea level. 
This level was fixed with respect to the 
bench mark at Fort Ou’Appelle. 

The succession of the beds (Pls. 1, 2, 
5) exposed at the site is as follows: 


Feet 
Tiley. 9. SS, JS TOUR 10 
Sand bed 
Upper Jans AK exo Die 5 
Fclded#tn..: ous". mom, Apr 1 
Hower ai Mal he Realy 1 
Fourth gravel bed ............ 1 
unconformity 
Mhirdignavelibedi 2). 2 (20, Fe 3 


C. Unfossiliferous gravel channel 

B. Fossiliferous gravel channel 

A. Unfossiliferous sand channel 

unconformity 
Second gravel bed ............ 7 

unconformity 
First gravel bed 
Base unexposed 

The first gravel bed is coarse in the 
west but grades into sand in the east. 
This bed dips NNE, indicating 
deposition from the SSW. The deposits 
of this unit are thought to be deltaic. 

The second gravel bed can be divided 
into lower and upper parts. The lower 
part, a boulder vielded few 
vertebrate remains, but woody material 
was often present along the bedding 
The upper part consisted of 
with 
occasional large boulders. It included a 
surface lag deposit containing boulders 


zone, 


planes. 


mainly medium-sized gravel 


200 to 300 mm in diameter. The upper 
gravel is generally more angular and is 
less oxidized than the lower. Deposition 
was from the NNW. Most of the 
Mammuthus remains came from the 
upper part of this second gravel bed. 
The third gravel bed, (PI. 4), 
overlying the foot-thick lag deposit 
mentioned above, indicates an episode 
of erosion between the deposition of 
the second and third gravel beds. It is 


divided into three units: 
A. Unfossiliferous sand channel. The 


boulder bed at the base of the unit has a 
matrix of sand and fine gravel. This 
indicates that sands were deposited over 
the boulder bed and then were eroded 
away in most places by streams B and C. 
The stream channels left only two 
remnants, one in the east and the other 
in the centre of the gravel pit. These 
two remnants are gritty and show 
current bedding near the base, but the 
beds are horizontal towards the top. In 
the lower part of the unit the sand is 
oxidized and coarse; in the upper part it 
is grey and fine. No vertebrate fossils 
were obtained. 

B. Fossiliferous gravel channel. This 
unit consists of well-sorted medium 
gravels, with occasional pebbles 50-70 
mm in diameter. Water-rolled balls of 
clayey bedrock were present. The 
channel is separated by the central 
remnant of channel A. It is present only 
in the western half of the pit; elsewhere 
it has been removed by channel C. This 
unit is highly fossiliferous and supplied 
nearly 90 per cent of the fossils collected 
during this study. Most of the fossils 
were aligned in an east-west direction. 
This tends to confirm the SSE direction 
of stream flow indicated from the dips. 
Some specimens were found in vertical 
positions and had their broader parts at 
the bottom in association with sand 
rather than gravel. This indicates that 
they were deposited on the inner side of 
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a meander of the channel. Remains of 
Cervalces roosevelti, Bison, Equus 
scotti, and Mammuthus cf. columbi 
were collected from this unit. 

C. Unfossiliferous gravel channel. 
This gravel deposit, which unconfor- 
mably overlies the basal boulder bed, 
the channel A deposit in the east, and 
the channel B deposit in the west, is in 
turn overlain unconformably by the 
next higher gravel deposit. The stones 
are similar to those of Channel B, but 
thin layers of sand are occasionally 
present. Water-rolled balls of clayey 
bedrock are present. This unit was 
deposited from the NNW. No vertebrate 
fossils were found, although pockets of 
woody material were as frequent as in 
channel B. 

The fourth gravel bed grades into the 
lower sand bed. Stones average about 20 
mm in diameter, but sand and stones of 
50-60 mm are also present. The bed was 
deposited from the NNW. Below it is a 
lag concentration containing oval stones 
80-100 mm long and 50-60 mm wide. 
This indicates an episode of erosion 
between deposition of the third and 
fourth gravel beds. A fine skull of 
Symbos cavifrons was collected from 
this bed; it was found lying along the 
bedding plane with its anterior region 
pointing SSE. Fragments of Equus and 
Mammuthus  (Parelephas) were also 
collected. 

The sand layer can be divided into 
three parts. The lower sand bed consists 
of many medium to 
fine-grained sands, oxidized to grey. The 
overlying folded sand layer is 
fine-grained and is clayey in places. 
Folds of this bed extend into both the 
underlying and the overlying sand beds. 
The upper sand bed grades from a basal 
laminated medium sand to a 
homogeneous fine grey sand above. The 
bottom 3 ft of the bed has been 
oxidized by groundwater to a yellowish 


layers of 


red. The upper sand bed and folded bed 
were deposited from a NNW direction, 
as indicated by their bedding planes. 
The direction of deposition of the lower 
sand bed cannot be determined. No 
vertebrate fossils were collected from 
the sand zone, but many gastropod and 
pelecypod shells and small pieces of coal 
were found. Occasional brownish 
patches in the zone were due to 
weathering and oxidization of woody 
material. 

The stones in the gravel pit are 
mostly angular and are sometimes 
encrusted with calcium, like some found 
in till. A few of the stones are rounded 
and well polished. At first glance, the 
deposits appear to be outwash. 
However, the remains of temperate 
climate animals indicate this is not so. 
Laid down by a river that was cutting 
through former till, outwash, and 
conglomerate beds, the deposit received 
its load of material from them. Since 
there is no trace of polishing and 
scratching on the fossils and since they 
occur generally in concentrations, it 
may be assumed that animal and plant 
remains were transported only a short 
distance. 

The specific source horizons of the 
fossils are filed with the collection at 
NMC. 
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Plate 1. Fort Ou’Appelle fossil locality, showing gravel beds, sand beds, and channels. 
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Plate 2. Biostratigraphical column. 
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Plate 3. Drill-hole, showing sedimentary units from surface to bedrock. 
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Plate 4. Third gravel bed, showing channels and location of important fossils: 


a. Specimens Nos. 11844-11857 f. Specimen No. 11924 

b. Specimen No. 11869 g. Specimen No. 11961 

c. Specimen No. 11885 h. Specimens Nos. 11980-11988 
d. Specimen No. 11900 j. Specimens Nos. 12051-12057 
e. Specimen No. 11914 
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Plate5. Fence diagram, showing relationship of various beds. 
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Plate6. Aerial photograph of the Fort Qu’Appelle area, showing location of gravel pit 
(arrow). 


Plate 7. Location of gravel pit (arrow) with relation to its surroundings. 
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Plate 8. Close view of the gravel pit. 
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Age of the Echo Lake Fauna 


The Echo Lake gravels of Fort 
Qu’Appelle had been assigned by 
Russell (Christiansen 1960: 34) to the 
Sangamon interglacial on the basis of 
vertebrate fossils. It is not known on 


which fossils Russell based this 
conclusion. 

No vertebrate fossils have been 
collected from the type area of the 
Sangamon interglacial, which was 
named (Worthen 1873) from the 


exposure in Sangamon County, Illinois. 
It was recognized by the soil, which 
developed on the Buffalo Hart till. 
Sangamon interglacial vertebrate 
remains were evidently collected from 
around the Toronto area (Coleman 
1932: 43), but no detailed work is 
available. Recently Hibbard (1960) 
assigned the Cragin Quarry and 
Jinglebob local faunas of Kansas to the 
Early and Late Sangamon interglacial 
respectively. However, since these two 
localities occur in unglaciated areas, 
their exact ages are uncertain. Thus 
characteristic species are unknown from 
Sangamon interglacial deposits. 

So far, seven mammal species, whose 
geological ranges are given in Table 1, 
are reported from the Echo Lake gravel 
beds. Of these, the ancestry and history 
of Taxidea sp. is not well known, and 
the geological ranges of E. scotti and 
Camelops hesternus are so extensive 
that they are not useful as index fossils. 
On the other hand, the geological ranges 
of Mammuthus (Parelephas) columbi, 
Cervalces roosevelti, Bison latifrons, and 
Symbos cavifrons are more confined 
and, because the region was ice-covered 
during the various glaciations, 
deposition of the gravel containing this 
fauna can be restricted to the Sangamon 
or, at the latest, to a 
Wisconsin interstadial. 

The presence of Bison latifrons (and 
absence of B. occidentalis), Cervalces 
roosevelti (and absence of C. scotti), 


interglacial 


Symbos cavifrons (and absence of 
Bootherium and Ovibos), and 
Mammuthus columbi (and absence of 
M. jeffersoni and M. primigenius) 
strongly suggests a Sangamon age for 
the Echo Lake gravels. Furthermore, 
postulation of an interglacial rather than 
interstadial age is supported by the great 


thickness of till underlying and 
overlying the fauna-bearing gravels. 
Mollusc shells from the sand bed 


conformably overlying the fourth gravel 
bed have been radiocarbon dated at 
greater than 30,000 years B-P. 
(GSC-987). 
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Table 1 — Suggested temporal and spatial distributions of some Pleistocene mammals 
represented in the Fort Qu’Appelle fauna 
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Systematic Descriptions 


Most specimens, which were collected during the summer of 1967, are 
in the National Museums of Canada, Ottawa. Other fossils described 
were collected over the years from the gravel pits at Fort Qu’Appelle. 
Most of that collection is in the Saskatchewan Museum of Natural 
History, Regina, but some of the fossils are in the personal collection of 
Mr. and Mrs. B. De Vries of Fort Qu’Appelle. 

The collections consist of a few skulls, about 50 isolated teeth, and 
many fragments of postcranial elements. Although four fifths of the 
material is of Equus, there are no complete skulls. The next most 
abundant material is of Wammuthus, which is represented by a few 
teeth and limb-bones. Remains of Cervalces, Bison, and Symbos, 
though sparse, are diagnostic. 

A skull of Equus scotti from Regina Beach is also described here. 
This seems to come from the same horizon as that studied at Fort 
Qu’Appelle. 

For the sake of brevity and clarity, only characteristic fossils are 
described; the others are simply identified. 


Order Carnivora Bowdich, 1821 
Family Canidae Grey, 1821 
Subfamily Caninae Gill, 1872 
Genus Canis Linnaeus, 1758 
Species Canis sp. 


1758. Canis Linnaeus, Systema naturae.. . 


The genus is represented by a right tibia (NMC 12178)' , eroded 
distally, but showing the long fibula facet typical of Canis. The bone is 
slightly smaller and less robust than a recent wolf (Canis /upus) tibia to 
which it was compared. The specimen was collected 3: ft above the 
boulder layer in the fourth gravel bed. 


Order Carnivora Bowdich, 1821 
Family Mustelidae Swainson, 1835 
Subfamily Melinae Burmeister, 1850 
Genus 7axidea Waterhouse, 1839 
Species 7axidea sp. 


1839. Taxidea Waterhouse, Proc. Zool Soc. Lond., p. 153. 


This genus is represented by a single recognizable specimen (NMC 
11855), the proximal end of a humerus. This humerus is larger than 
that of 7Taxidea taxus taxus, with which it was compared. There are 
today five subspecies of 7axidea taxus, which occupy five separate 
ecological niches (Hall 1936: 79-83). Though the humerus probably 
belongs to 7axidea taxus taxus, more specimens are needed to be 
certain. 


1 Identified and commented on by C.R. Harington. 
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Table 2 — Comparative measurements of mammuthus teeth 


(in millimetres) 


= M. cf. columbi M. columbi* M. jeffersoni + M. imperator + 
2 (Ft. Qu'Appelle) 

fob) 

iS 

5 M3 M4 pps M$ M; us M$ 
No. of plates 2193 12 13 6: 19ze 13 17e8 18 
No. of plates 

per 100mm 7 8 8 = 6; 8 73 5 
Length of 

tooth 250 150) 175 42 249 167 320 300 
Width of 

tooth 100 60 55 24 96 67 99 120 
Height of 

tooth 185 135 120 15 207 40 215 240 
Index 40 40 31 57 39 40 39 40 


* See Osborn (1942), pp. 1000, 1004 
tT /bid., pp. 1088, 1109 

{ Ibid., pp. 1075-6 : 

§ e= estimated more than 
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Syst. Desc.: Mammuthus cf. columbi 


Order Proboscidea IIliger, 1811 

Family Elephantidae Grey, 1821 

Subfamily Elephantinae Gill, 1872 

Genus Vammuthus Burnett, 1830 

Species Vammuthus columbi Falconer, 1857, 1863, 


1868 
Mammuthus cf. columbi 


1857. Euelephas columbi Falconer, Quart. Jour. Geol. Soc., London 
13: table opp. p. 13. 

1859. Elephas texianus Owen, Rept. British Assoc. Adv. Sci., 28th, p. 
86. 


HISTORICAL RESUME 

In 1846, Lyell gave the type specimen, which came from Brunswick 
Canal, Georgia, to Falconer. Falconer (1857) identified it as Eue/ephas 
columbi, and he described it in detail (1863: 43-52), because he felt 
that others (Owen 1859: 86, 1861: 395; Black 1861: 470, 1862: 57) 
were misidentifying the species. He considered that the animal lived in 
southern North America during Post-Pliocene time. The early work of 
Osborn (1942: 1074) added to the confusion already created by others 
(Cope and Hay, etc.). Osborn later(1942) separated E. columbi from E. 
jeffersoni and suggested that the ancestors of E. columbi migrated to 
southern North America during the first or second interglacial. 


DESCRIPTION 

Some limb-bones and ribs were recovered, but since none could be 
identified with certainty, they are not described. However, four teeth 
were found, and the relationships of these can be established with some 
degree of accuracy. They are described separately below and in Table 2. 
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Mammu thus cf.columbi 


Plate 9. 


(a) Occlusal view of M3 


(b) Lateral view of M3 
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Syst. Desc.: Mammuthus cf. columbi 


DESCRIPTION 
M *, (personal collection of Mr. and Mrs. B. De Vries) (PI.9) 


LOCALITY 
Gravel pit of Mr. F. Bliss. 


HORIZON 
Specific horizon unknown. 


COELEGTEDIEN, 
Mr. and Mrs. B. De Vries, 1960. 


STATE OF PRESERVATION 
Well preserved. One or two plates may be missing. 


CHARACTERS — M 

The tooth has thick enamel. Thick cement fills the valleys between 
plates, which project slightly above the cement on the occlusal surface. 
The unused part of the tooth makes nearly a right angle with the used 
part. 


REMARKS 
The teeth of MVammuthus columbi are on the one hand confused with 
those of Mammuthus imperator, and on the other with those of 
Mammuthus jeffersoni. This has caused many misidentifications by 
palaeontologists and much confusion in the literature. Identification of 
isolated teeth of these species is not easy, though Osborn tried to 
formulate criteria to distinguish them. In my opinion, experience 
determines the accuracy of such identification. 

Taking all criteria (Osborn 1942: 1074-1077) into consideration, | 
feel that the characters of the tooth show more affinity to W. columbi 
than to M. jeffersoni or M. imperator. 
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Plate 10. Mammuthus cf. columbi 


) 


‘Appelle) (X 1/2 


Fig. 1. Occlusal view of M, (Fort Qu 


Fig. 2. Lateral view of My (Fort Qu’Appelle) (X 7 ‘10) 
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Syst. Desc.: Mammuthus cf. columbi 


DESCRIPTION 
M; , (personal collection of Mr. and Mrs. B. De Vries.) (PI. 10) 


BOCAENMN 
Gravel pit of Mr. F. Bliss. 


HORIZON 
Specific horizon unknown. 


COREECTEDIEN 
Mr. and Mrs. B. De Vries, 1960. 


STATE OF PRESERVATION 
Well preserved. 


CHARACTERS — M; 

Nearly one third of the tooth was in use. The enamel is thick, and the 
valleys between the plates are filled with thick cement, but in other 
parts the cement is not well developed. 


REMARKS 
The comparative dimensions and the characters show that it has a 
greater similarity to M. co/umbi than to M. jeffersoni or M. imperator. 
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Sangamon Deposit at Fort Qu’Appelle 


Plate 11. Mammuthus cf. columbi (X 1 3/5) 


Righell. 
Occlusal view of M 


1390 
(SMNH 2003 / 


Fig. 2. 
Lateral view of M4 


1390 
ue 8003 ) 
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Syst. Desc.: Mammuthus cf. columbi 


DESCRIPTION 

1390 5 
M:1,SMNH 3003 (Al, Wl, wigs. a, 2) 
LOCALITY 
Gravel pit of Mr. F. Bliss. 


HORIZON 
Specific horizon unknown. 


COEEECKEDIBY 
Mr. and Mrs. De Vries, 1959. 


STATE OF PRESERVATION 
Well preserved except for posterior region. 


CHARACTERS — M, 
The animal died before the tooth cut the gum. The plates appear to 
have masses of thick cement between the valleys. 


REMARKS 
The comparative dimensions and characters indicate that it is more like 
M. columbi than M. jeffersoni or M. imperator. 


21 


Sangamon Deposit at Fort Qu’Appelle 


Plate 12. 


Fig. 1. Occlusal view of pps (X 2 1/4) 


Fig. 2. Lateral view of DPS (X 2) 
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Syst. Desc.: Mammuthus cf.columbi 


DESCRIPTION 
DP* (personal collection of Mr. and Mrs. B. De Vries) (PI. 12) 


LOCALITY 
Gravel pit of Mr. F. Bliss. 


HORIZON 
Specific horizon unknown. 


COBBECTEDIEN 
Mr. and Mrs. De Vries, 1959. 


STATE OF PRESERVATION 
Well preserved. 


CHARACTERS — DP? 
The enamel is thin, with thick masses of cement. The anterior plates are 
wavy, in contrast to the last two, which are straighter. 


REMARKS 

There is no suitable specimen of DP *, of M. columbi, M. jeffersoni, or 
M. progressus for comparative purposes. The present specimen is very 
similar to the DP? of MW. primigenius described and figured by Hay 
(1924: 401, pl, 54, fig. 5). It is tentatively identified as a DP 3 of M. 
columbi rather than a DP? of M. primigenius because of its association 
with other M. columbi remains. 
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ORIGIN, MIGRATION, AND PALAEOECOLOGY 

Lewis (1937: 198) discovered primitive Vammuthus (Archidiskodon) 
specimens in the type area of the Tatrots (now in Pakistan). Pilgrim, 
who was considered the authority on the area, at first doubted the 
discovery but later accepted it (1938: 446-451). Recently | (Sahni and 
Khan 1959) unearthed a primitive specimen of Mammuthus 
(Archidiskodon) planifrons (GMCI A/201) from a bed nearly 500 ft 
below the basal bed of the Pinjaurs (Lower Pleistocene). These finds 
support the view that the true elephant originated in the Indian 
subcontinent during the early part of the late Pliocene. South African 
finds (Vammuthus sub-planifrons, M. proplanifrons) supporting African 
origin of elephants are only tentatively Pliocene (Osborn 1942: 944). 
Moreover, no proboscidean remains are recorded in the older beds of 
South Africa, whereas there are many mastodon genera and many 
species of Stegodon in the Indian subcontinent that could have given 
rise to Mammuthus (Archidiskodon) (Pilgrim 1941: 136). Many genera, 
including Beinotherium and Hipparion, became extinct during the 
Middle and Late Pliocene respectively in India (Pilgrim 1913; Sahni and 
Khan 1959) but survived to the Middle Pleistocene or later as relic 
fauna in Africa (Hopwood 1929). 

| agree with Osborn (1942: 998) that Mammuthus (Archidiskodon) 
planifrons migrated from the Indian subcontinent during the late 
Pliocene, to reach southern Europe during the Villafranchian (Lower 
Pleistocene), and spread over northeastern regions of Asia during Lower 
Pleistocene. The species might have reached Alaska during the Early 
Kansan, along with the caballine horse, and spread into central and 
southern North America during Irvingtonian age. 

Mammuthus (Parelephas), a temperate animal, developed from 
Mammuthus (Archidiskodon) at the close of the Villafranchian. 
Mammuthus (Parelephas) is commonly associated with Bison, whereas 
Mammuthus (Archidiskodon) is similarly associated with Bos and 
Bubalus. Un my opinion, VMammuthus (Parelephas) trogontherii 
migrated with Bison from Eurasia to North America and might have 
reached Alaska during the Early Illinoian. The species developed as 
Mammuthus (Parelephas) columbi in Central North America during the 
llinoian and spread into Canada during the Sangamon interglacial. M. 
jeffersoni and M. floridanus then developed from M. columbi during the 
late Sangamon or early Wisconsin age. Savage’s (1951: 235-237) 
statement that M. columbi existed in North America during the 
Irvingtonian is questionable. 

Ancestors of M. primigenius were contemporaneous with M. 
trogontherii, but M. primigenius did not reach the New World before 
the Upper Pleistocene (Osborn 1942: 1156-1161). In many instances 
early North American palaeontologists confused remains of M. primi- 
genius with those of M. jeffersoni. 
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Syst. Desc.: Equus scotti 


Order Perissodactyla Owen, 1848 
Family Equidae Gray, 1821 
Subfamily Equinae Steinmann and Doderlein, 1890 
Genus Equus Linnaeus, 1758 
Species Equus scotti Gidley, 1901 
E. scotti Gidley, 1901 


1901. Equus scotti, Gidley, Bull. Amer. Mus. Nat. Hist. 14: 136-137. 

1913. Equus niobrarensis, Hay 1913, Proc. U.S. Natl. Mus. 44: 576-584. 

1913. Equus complicatus Leidy, Hay 1913, Proc. U.C. Natl. Mus. 44: 
67/77. 

1915. Equus hatcheri, Hay 1915, Proc. U.S. Natl. Mus. 48: 527-535. 


HISTORICAL RÉSUMÉ 

Mitchell (1826) was the first to catalogue remains of Equus in North 
America, using fossils from Neversink Hills, New Jersey. Later Cope, 
Leidy, and Owen named more than two dozen species, mostly on the 
basis of isolated teeth. They put much stress on minor characters, such 
as complexity of enamel foldings, dimensions, ratio of protocone to 
whole tooth, and configuration of the valley between metaconid and 
metastylid. Gidley (1901), however, grouped all 26 species into a 
dozen, considering most of the tooth and age variations. Subsequently, 
Hay named some new species based mostly on features of the whole 
cranium. Matthew (1926: 180) questioned the status of EF. /aurentius, 
but Hay (1927) defended his position. Savage (1951: 239-252) went 
further and combined the 23 species then considered valid into seven. 
He felt that even the cranial variations were due to age and sex. His 
decision apparently was based as much on geological and geographical 
distribution of the species as on morphological features of the skull. His 
seven species are still considered valid despite Quinn’s (1957: 1-49) 
attempt to establish species on tooth characters only, comparing them 
with the modern horse, ass, and zebra, and disregarding the 
morphological features of the skull. 

Stirton (1942) discarded the theory that Equus originated from 
Hipparion and proposed, instead, that Equus is derived from 
protohippine horses. McGrew (1944: 46-47) questioned the North 
American origin of the caballine horse and considered it an immigrant 
genus from Eurasia. Savage (1951: 241) apparently agrees with 
McGrew (1944). 

Recently Azzaroli (1966) discussed the old world species of horse, 
ass, and zebra, taking into account morphology, geology, and ecology. 
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Sangamon Deposit at Fort Qu’Appelle 


Plate 13. Equus scotti. Dorsal view 


of skull SMNH 2848 (X1/5) 
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Plate 14. Equus scotti. Palatal view 


1515 


Syst. Desc.: Equus scotti 


DESCRIPTION 

An almost complete skull, SMNH 3372 (Pls. 13, 14, 15, Tables 3, 4 ) 
LOCALITY 

Regina Beach, west of Gibbs. Farm of Mr. Humphrey Harwell. 


HORIZON 
From a gravel bed below upper till; exact level unknown. 


COPÉECNEDIEN 
Staff member of Saskatchewan Museum of Natural History, Regina, 
Sask. 


STATE OF PRESERVATION 
Well preserved except for the frontal region, which had been damaged 
by a bulldozer. 


CHARACTERS 

Cranium—The skull is narrow and long. Its maximum width, which 
occurs at the rear of the orbits, is nearly one third of the length. 

Orbits—The orbits are within the profile of the face as in the horse, 
not out of the profile as in the ass and the zebra. 

Nasals—The nasals appear to be long and broader posteriorly than 
anteriorly. The median suture region is concave. 

Lachrymals—The lachrymals cannot be described because the sutures 
are obliterated. 

Frontals—Since the frontal region is broken and the sutures are 
obliterated, their features cannot be determined definitely. Their 
general outlines show that they may be flat. 

Zygomatic arches—The weak zygomatic arches are nearly parallel to 
the skull as in the horse, not sharply tapered posteriorly as in the ass 
and the zebra. 


Occiput—The supraoccipital crest is small, weak, and narrow as in 
the horse, not strong and broad as in the ass and the zebra. The degree 
of concavity of occipital plane is greater dorso-ventrally, and the 
paroccipital processes are far from the skull. 

Palatines—The full anterior extension of the palatines is not known 
because the sutures are obliterated, but they extend far behind M * as 
in the horse, not a short distance as in the ass or the zebra. The choanae 
are broad, extending anteriorly to M > as in the horse, not narrow as 
they are in the ass and the zebra. 

Maxillae—In the preorbital region they are narrow. 

Teeth—The premolars are slightly larger than the molars. The teeth 
are broader than they are long and have simple enamel plication and 
large protocones; the post-protoconal valleys are short; the pli-caballine 
is absent or weak. The hypoconal grooves generally are closed. 
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Plate 15. Equus scotti 


: = 1515 
Fig. 1. Lateral view of skull SMNH 3305 


(X1/5) 


Fig. 2. Posterior view of skull SMNH ay (X 3/10) 
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Syst. Desc.: Equus scotti 


REMARKS 

The characters and dimensions of the skull, on the whole, are closer to 
E. niobrarensis than to any other species, but the characters and 
dimensions of the teeth resemble Æ. /ambei more than E. niobrarensis. 
The type specimen of E. niobrarensis is of a young female, and the 
present skull belongs to an aged individual. Since many workers after 
Gidley (1901) have emphasized that tooth dimensions and characters 
vary with age and sex, it seems reasonable to assign the specimen to E. 
scotti of which E. niobrarensis is considered to be a junior synonym. 

Savage (1951: 250-251) expressed the opinion that Equus skulls also 
varied considerably according to age and sex. He regarded E. hatcheri as 
the male of FE. niobrarensis and observed that E. hatcheri was close to 
E. scotti. Thus he placed FE. hatcheri and E. niobrarensis in synonymy 
with E. scotti. | agree with his revisions. 

Since the present skull is intermediate in characters and dimensions 
between EF. niobrarensis and E. /ambei, E. lambei might also be 
synonymous with E&. scotti. |f so, the same species rangea from Alaska 
to Texas during the periods when temperate climate dominated these 
regions (in Alaska during interglacial and in Texas during glacial 
periods). 

This conclusion is further supported by the occurrence of B. 
occidentalis from Alaska to the central region of North America 
(Skinner and Kaisen 1947) and by the discovery of E. niobrarensis in 
Alaska (Hay: 1913c:1-18). Further support is offered by the discovery 
of E. caballus (Tsherski 1908: 361; Hay 1913c: 17) in Liakhof Island, 
Siberia; its measurements are very similar in all regards, even in teeth, to 
those of the skull under description. 

This reduction of the number of species may be regarded as extreme. 
But as there is no standardized morphological scale, each worker is free 
to decide according to his own taste. Development of a standarized 
scale of species will require knowledge of temporal, spatial, and 
ecological distribution of the species, as well as of morphological 
characters. 
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Table 3 — Comparative measurements of Equus skulls 
(in millimetres) 
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From middle of incisive 
border to front of 
foramen magnum 526 545 498 530 481 446 552 


From middle of incisive 
border to front of 
posterior nares 290 308 268 290 260 245 300 


From middle of incisive 
border to naso-premax- 
illary notch 203 _ — 200 163 167 206 


From middle of incisive 
border to rear of 


occipital crest 583 = 540 582 541 498 615 
From middle of incisive 

border to front of pm2 139 166 129 137 128 129 152 
From middle of incisive 

border to front of orbit 344 370 — 340 203 310 364 
From middle of incisive 

border to rear of orbit 407 = 368 400 = 348 427 
Width across 

mastoid processes 114 125 = 110 117 102 114 
Width across articulation 

for lower jaw 215 195 217 197 230 
Width of last molars 125 138 124 123 132 120 130 
Width of outer incisors 80 85 78 65 72 76 
Anterior orbital breadth 170 173 158 158 153 = 176 
Posterial orbital breadth 232 220 240 207 — 236 
From middle of occipital 

crest to rear of orbit 180 = 174 181 = 188 = 
Width of palate 

at last molars 72 82 72 70 72. 65 82 
Width of palate at pm? 53 63 50 50 68 47 48 
Distance between 

13 and pm2 120 109 93 105 = = 115 
Anteroposterior 

diameter of orbit 65 42. 65 84 =: 54 68 
Least width 

between | 3 and pm2 43 51 54 45 45 43 40 
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Syst. Desc.: Equus scotti 


Table 4 — Comparative measurements of Equus upper teeth (in millimetres) 
(SMNH material compared with other material) 
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occlusal width 28.5 31F0 27.0 24.5 28.0 28.1 24.0 
length of protocone 9.0 — 10.0 8.0 12.0 10.5 10.0 
p3 
occlusal length 28.5 35.0 30.0 26.0 22,5 31.9 27.0 
occlusal width Soro 33.0 28.0 24.5 28.0 34.0 29.0 
length of protocone 14.0 14.0 13.0 9.0 17.0 16.2 13.0 
p4 
occlusal length 26.0 33.0 29.0 25.0 26.0 30.0 26.0 
occlusal width 32.0 33.0 27.0 25.0 29.0 32.0 30.5 
length of protocone 15.5 19.0 14.0 10.0 17.0 18.0 14.0 
Mi 
occlusal length 25.0 30.0 27.0 22.0 2225 26.9 24.0 
occlusal width 32.0 30.0 28.0 23.5 27.0 29.5 28.0 
length of protocone 14.0 14.5 13.0 10.5 14.0 14.8 13.5 
M2 
occlusal length 26.0 31.0 27.0 23.0 24.4 28.8 23.5 
occlusal width 31.0 29.0 25.0 23.5 27.0 30.5 27.5 
length of protocone 15.0 15:20 14.0 13.0 16.0 16.0 15.0 
M3 
occlusal length 33.0 30.0 26.0 30.0 27.0 32.8 29.0 
occlusal width 27.0 25.0 23.0 22.0 24.0 26.2 25.0 
length of protocone 18.5 16.0 14.0 14.0 19.0 1725 16.0 
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Plate 16. Equus scotti (X 3/10) 


<P 


Fig. 1. Dorsal view of skull NMC 


12050 


Fig. 2. Lateral view of the above 


Fig. 3. Occiput view of above 
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Syst. Desc.: Equus scotti 


DESCRIPTION 
A partial skull, NMC 12050 (PI. 16) 


LOCALITY 
Gravel pit of Mr. F. Bliss. 


HORIZON 
Second gravel bed. 


STATE OF PRESERVATION 
Poorly preserved. Only parts of the occiput, parietals, and frontals 
remain. 


CHARACTERS 

Frontals—The frontals appear to be flat between the orbits; posterior 
regions do not seem arched but are more or less in the plane of the 
parietals. 

Parietals—The parietals are broad and only slightly arched. 

Zygomatic arches—Only the superior part of the left arch is 
preserved; it does not seem robust. 

Occiput—The supraoccipital is narrow, small, and weak, as in the 
horse, not broad, large, and robust, as in the ass or the zebra. The 
dorso-ventral concavity of the exoccipital is prominent, and the 
exoccipital processes are close to the skull, as in E. hatcheri, rather than 
slightly away, as in E. niobrarensis. 


REMARKS 

The characters of the skull are closer to those of E. hatcheri than to 
those of E. niobrarensis. \t is likely, however, that the skull belongs to a 
male of E. scotti, because teeth obtained from the same gravel pit 
resemble those of E. scotti. 
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Plate 17. Equus scotti 


Fig. 1. Occlusal view of molar-premolar series (arranged by author) (X 7/10) 


Fig. 3. Side view of limb-bones 
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Syst. Desc.: Equus scotti 


DESCRIPTION 

Nearly 50 separate teeth of Equus from the gravel pit of Mr. F. Bliss are 
in the Saskatchewan Museum of Natural History, Regina. It was 
deemed unnecessary to describe all of them separately, but an attempt 
was made to group at least one complete molar-premolar series for both 
the upper and lower jaws, so that they could be described effectively, 
although somewhat arbitrarily. Some of them are described below. 


Maxilla, (SMNH) (PI. 17, figs. 1, 2, Table 5) 


LOCALITY 
Gravel pit of Mr. F. Bliss. 


HORIZON 
Unknown 


COLEECTED 
Mostly by Mr. and Mrs. B. De Vries. 


STATE OF PRESERVATION 
Nearly all the upper teeth are in good condition, but a few are broken 
at their roots or on their lingual sides. 


CHARACTERS 

The premolar series is larger than the molar series. Enamel plication of 
both molars and premolars is complex: protocones are disproportio- 
nately large, the post-protoconal valleys penetrate deep into the teeth, 
and the well developed pli-caballines are nearly at right angles to the 
antero-posterior diameters of the teeth. 


REMARKS 
As the characters and dimensions resemble those of £. niobrarensis 
(holotype), the teeth are assigned to E. scotti. 

Some upper teeth have been measured and identified (Table 4), but 
there are others so different that they may not lie within the limit of 
species variation, even considering age and sex. However, since they 
were collected from the same gravel pit, and since there is no other 
evidence for the presence of other species, they are tentatively assigned 
to the same species, the variation being attributed to abnormality. 
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Plate 18. Equus scotti 


Fig. 1. Occlusal view of lower molar-premolar series SMNH eS (X 3/4) 


Fig. 2. Lateral view of above (X 3/5) 
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Syst. Desc.: Equus scotti 


DESCRIPTION 

Hor 
Ramus SMNH 5059” (PI. 18, Table 6) 
LOCALITY 


The gravel pit of Mr. F. Bliss. 


HORIZON 
Unknown. 


COEEEGTEDIBY 
Mr. and Mrs. B. De Vries. 


STATE OF PRESERVATION 
Both left and right lower molar-premolar series are well preserved, 
except for RM»3 and L M3, which are missing. 


CHARACTERS 

The enamel folding of metaflexid and entoflexid is simple; grooves 
between metaconid and metastylid are broadly U-shaped except in P;, 
where they are narrowly V-shaped. The outer valleys in the molars 
penetrate deeply between metaconid and metastylid, whereas in the 
premolars these valleys reach only the border of the latter. Pli-caballines 
are present. 


REMARKS 
As the characters and dimensions of the teeth resemble E. niobrarensis 
rather than E. /ambe/, the teeth belong to E. scotti. 


There are five other rami (SMNH 1435, 1166, 1063, 1165,3nd NMC, 
8004 7750 7737 7750 


11900) from the same gravel pit. These appear to belong to the same 
species, when age and sex variations are considered (Pls. 19, 20). 
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Plate 19. Equus scotti 


Fig. 1. Occlusal view of teeth of young animal SMNH ee (X 7/10) 


Fig. 3. Occlusal view of teeth SMNH Les (X 7/10) 


Fig. 4. Lateral view of fig. 3 (X 2/5) 
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Syst. Desc.: Equus scotti 


Plate 20. Equus scotti 


Fig. 1. Occlusal view of teeth SMNH Hee (X 2/5) Fig. 2. Lateral view of above (X 1/3) 
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Table 5 — Comparative measurements of Equus upper teeth 
(in millimetres) (SMNH material only) 
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8004 
P. 663 1027 RP4 32.0 28.5 87.0 = 90 
7737 
P.513 1246 Ru! 275 28.0 101.8 15.5 56 
7649 
P. 663 1002 RM2 29.0 26.0 89.6 16.0 86 
7737 
P. 832 1431 RMS 31.0 24.5 80.0 14.0 64 
8074 
P. 663 1004 RP2 39.5 26.0 65.0 9.0 50 
7737 
P. 296 1271 RP2 39.0 31.0 79.0 11.5 60 
6955 
P. 663 1001 RPS 33.5 32.0 96.0 15.0 86 
7737 
P. 831 1386 RP4 32.0 28.0 87.0 10.0 97 
8003 
P.639 1264 LP2 42.0 28.0 70.0 11.5 40 
7717 
P. 663 1020 Lp2 38.0 26.0 69.0 11.5 55 
7737 
P. 663 1011 LPS 32.0 2 = rs 78 
7737 
P. 832 1449 LP4 32.0 31.0 97.0 15.0 93 
8009 
1317 LP4 33.0 33.0 100.0 16.0 88 
5754 
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Syst. Desc.: Equus scotti 


Table 6 — Comparative measurements of Equus lower teeth 


(in millimetres) 


Ft. Qu’Appelle specimens 
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Po occ. |. 35.0!) 7 36:0 
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Approx. age (years) 25 


occ. |: occlusal length 
occ. w.: occlusal width 


1435 
8004 
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E. niobrarensis 
Hay 1913: 581 
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Hay 1913: 578 
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Hay 1913: 588 
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Hay 1917: 438 


32.0 
17.0 
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E. hatcheri 
Hay 1915: 531 


p 
i) 
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16.0 


30.0 
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29.0 
18.0 


28.5 
16.0 


35.0 
15.0 


Hibbard 1955: 73 


E. mexicanus 
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Table 7 — Comparative measurements of Equus metacarpals from Fort Qu’Appelle 


Dimension 


Max. 
length 


Articular 
length 


Max. 
proximal 
width 


Max. 
proximal 
antero- 


(in millimetres) 


Ol US mio 
=| ae ae 
+|O Or IR 
COMMENTS 
35 ae a5 
z= G 2 
= = = 
n n Yn 


260" 258 255 


252 250 245 


52 50 


posterior depth 39 35 


Min. 
width 
shaft 


Min. 
antero- 
posterior 
depth 


Max. 
distal 
articular 
width 


Max. 
distal 
articular 
antero- 


31 37 
28 ?25 
52 49 


posterior depth 41 41 


53 


37 


37 


30 


51 


39 


1134 
7750 


SMNH 


238 


234 


? 40 


? 30 


37 


? 24 


2139 


1138 
7750 


SMNH 


240 


230 


47 


33 


33 


25 


48 


36 


1130 


SMNH 7555 


240 


230 


45 


31 


33 


25 


43 


35 


1049 
7737 


SMNH 
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50 


32 


32 


25 


47 


37 


1182 
7750 


SMNH 


233 


225 


44 


31 


33 


25 


43 


34 


1042 
7737 


SMNH 


225 


217 


43 


28 


31 


22 


40 


31 


216 


45 


32 


33 


22 


44 


34 


1139 
7750 


SMNH 


225 


217 


46 


32 


35 


Zi 


43 


33 


1129 
7750 


SMNH 


230 


220 


47 


30 


33 


27 


45 


35 


7750 


sMNH 1133 


222 


212 


46 


31 


32 


24 


43 


35 
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Syst. Desc.: Equus scotti 


DESCRIPTION 

Nearly a dozen metacarpals and a similar number of metatarsals were 
collected from the same gravel pit. Their variations (Tables 7, 8) lie 
within species range, as judged by comparison with the case of E. 
occidentalis (Willoughby 1948). 

Humeri, radii, femora, and tibiae (Tables 9, 10) from the same gravel 
pit show little variation in dimensions, and agree fairly well in other 
characters. Thus they appear to belong to one species. 

In addition, there are nearly a dozen each of first, second, and third 
phalanges. 


REMARKS 

The postcranial elements indicate that the horse was about 5 ft tall and 
had broad hooves and slender legs (Pl. 17, fig. 3). The climate was not 
cold or wet, if one accepts Quinn’s theory (1957: 8) that horses cannot 
stand cold and dampness, and the association of Equus scotti with 
Mammuthus columbi and Bison latifrons suggests adaptation to a 
temperate climate. 


43 


Sangamon Deposit at Fort Qu’Appelle 


Table 8 — Comparative measurements of Equus metatarsals 
(in millimetres) 


st ih nin DS Is © | 00 coll o1o N|© Te) a 
a (sell Ise) —|+ o|o ols ell Ise) © |LO © | Lo To) © 
5 IR In — 1 D IR ITS IR — — 
c ag 35 HE a pu ae ae Sa ra 
2 Zz Zz Z Z Z 2 z 2 S 
a Fi eS a a = = Z Z 
Max. 
length 295 294 292 283 273 273 274 292 266 
Articular 
length 288 288 286 276 265 269 268 284 260 
Max. 
proximal 
width 50 48 51 44 46 46 51 48 42 
Max. 
proximal 
antero- 
posterior depth 44 42 45 40 40 40 45 43 40 
Min. 
width 
shaft 34 34 33 32 34 31 31 34 31 
Min. 
antero- 
posterior 
depth 30 31 32 30 28 29 31 32 34 
Max. 
distal 
articular 
width 48 45 50 47 40 42 47 47 40 
Max. 
distal 
antero- 
posterior depth 35 30 38 36 30 35 38 36 35 
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Syst. Desc.: 


Equus scotti 


Table 9 — Comparative measurements of Equus humeri and radii 


( 


in millimetres) 


Humeri Radii 
: se 28 a 8 € | 88 88 ge = 
= =| IR —|© a a = Sis =o © 
(= ag a0 Se cS oe as ag ag be 
© Zz Z Z © 1S) 2 = Zz O 
£ = = Ss = = = = = = 
a (7) a) n Z za Yn (2) 2) Es 
Max. 
length 288 246 267 276 237 348 344 350 318 
Max 
width at 
proximal end 90 89 101 90 — 90 88 88 — 
Max. width 
at distal end 72 71 72 75 78 77 76 74 65 
Thickness 
at mid-shaft 36 37 32 36 34 37 32 23 29 
Table 10 — Comparative measurements of Equus femora and tibiae 

(in millimetres) 
Femora Tibiae 

© |O oo | — 00 | ™ 
: a2 ae : 5|e 
5 = AE 8 SF 
= ac els NS ae 
= Z Zz 2 Z 
fa a = Z = 
Max. length 437 383 375 374 
Max. width at proximal end 120 116 2120 97 
Max. width at distal end 129 - 92 74 
Max. width at deltoid ridge 86 ? 82 ? 90 — 
Thickness 40 40 42 40 
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Sangamon Deposit at Fort Qu'Appelle 


ORIGIN, MIGRATION, AND PALAEOECOLOGY 

This animal is poorly understood in the New World despite its 
abundant, widespread remains in Canada and North America. The 
situation perhaps results from overemphasis on morphological features 
and from general neglect of the stratigraphic range and ecological niches 
of fossil Equus. 

McGrew (1944: 46-47) stated that Astrohippus migrated to Asia 
during the Hemphillian and gave rise to Equus in northern India (The 
Tatrots) during the late Pliocene, but the finding of Equus in the 
Tatrots is questioned (Pilgrim 1940: 25; Sahni and Khan 1959: 67). 

Plesippus migrated to Eurasia during Blanco time; this is shown by 
remains of zebrine horses found in the basal beds of the Nihowan of 
China, Pinjaurs of India, and Villafranchian of Europe. Caballine horses 
might have developed from this stock in Eurasia and reached North 
America during the early Kansan, along with Mammuthus 
(Archidiskodon). Their remains were found together in the Sheridan 
beds of Nebraska (Reed et a/. 1965: 200). The caballine horses of 
North America might have developed from this stock. Beds older than 
the Sheridan have not yet yielded remains of caballine horses. 

The fossils indicate that after the Villafranchian, Equus lived in 
temperate regions with Bison, Mammuthus (Parelephas), and 
Mammuthus; and Hippotigris (Plesippus) stayed in the warmer parts 
with Bos, Bubalus, and Elephas antiquus. However, either E. /ambe/ or 
a species similar to it may have migrated from Eurasia along with 
Mammuthus (Parelephas) and Bison, during the early IIlinoian. SMNH 
8306 from Regina Beach and E. caballus of Liakhof Island (Hay 1913c; 
18) may be synonymous. 
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Syst. Desc.: Came/ops hesternus 


Order Artiodactyla Owen, 1848 

Family Camelidae Gray, 1821 

Subfamily Camelinae Zittel, 1893 

Genus Camelops Leidy, 1854 

Species Camelops hesternus (Leidy), 1873 


HISTORICAL RESUME 

Leidy (1854) based the genus Came/ops on part of a rostrum that was 
collected from the gravel drift of Kansas Territory; for about half a 
century, however, the genus was neglected. Wortman (1898: 128) 
revived the name, but later workers, in turn, neglected his work despite 
its comprehensive nature. A number of species were created during the 
first half of the present century; Savage (1951) condensed them to five. 
Webb (1965: 1-54) described C. hesternus in detail. Even the status of 
the name Came/ops has been challenged, but it was defended by 
Merriam (1913), Hay (19136), Savage (1951), and Webb (1965). 
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Table 11 — Comparative measurements of camelid teeth and radii 
(in millimetres) 


Teeth 
we 8 ¢ 
$28 Fe 3 & 
5 a Ss = 0 aQ 2.0 
‘5 aac a 30 S50 
= se + De 
[et] it) d D à 
E Ego ee Se 
Q OZ ocs Ses 
M; occlusal length ? 58 57.8-58.4 56.3 
M; occlusal width (range of 4) 20.6-22.3 
? 20 18.5-22.3 (range of 2) 
(range of 4) 
Radii S 
Ci) N ie) 
ae 2 8 
Q te) Q — 
c DM 
§ 22 858 S25 
eae SAC DOS 
o CO d à 2 à D 5 
a Zi CLs à SO 
Max. distal width 88 79-93 70.0-78.0 
(range of 16) 
Max. distal thickness 51 = == 
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Churcher 1965: 172 


Palaeolama 
paradoxa 


co 
a 
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Syst. Desc.: Came/ops hesternus 


DESCRIPTION 

Two identifiable specimens (Table 11) were collected and are described 
briefly below. 

Radius, NMC 11884 (PI. 22, figs. 4, 5) 


FOCAEINNM 
The gravel pit of Mr. F. Bliss. 


HORIZON 
Unknown. 


COLLECTED BY 
Staff members of the Saskatchewan Museum of Natural Hisory, Regina, 
1967. 


STATE OF PRESERVATION 
The distal part of the radius is well preserved. 


CHARACTERS 
Cuneiform and scaphoid condyles are well developed. 
Carpal extensor groove is broad and shallow. 


REMARKS 

The narrowness and other dimensions of the scaphoid condyles are 
closer to those of Came/ops than to those of Camelus or Llama. This 
specimen may belong to C. hesternus. 
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Sangamon Deposit at Fort Qu’Appelle 


DESCRIPTION 
Lower third molar, NMC 12060. 


LOCALITY 
The gravel pit of Mr. F. Bliss. 


HORIZON 
Unknown. 


CGOEEFEGTED BY. 
Staff members of the Saskatchewan Museum of Natural History, 
Regina, 1967. 


STATE OF PRESERVATION 
Very poorly preserved. 


CHARACTERS 

The tooth is hypsodont and narrow. The lingual side of the posterior 
lobe is nearly flat and is separated from the talonid by a narrow, deep 
valley. A weak rib is present in the anterior lobe. 


REMARKS 
The dimensions and characters of the tooth are closer to those of 
Camelops than to those of Came/us or Llama. 

This specimen may belong to C. hesternus. 
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Syst. Desc.: Came/ops hesternus 


ORIGIN, MIGRATION AND PALAEOECOLOGY 

Webb (1965: 45) suggested that Came/us, Camelops, and Llama 
originated from some common stock, which lived in North America 
during Miocene time. During the Pliocene, the three separate lineages 
were represented by Procamelus, Megatylopus, and Pliauchenia 
respectively. 

It is thought that P/iauchenia migrated to South America, where it 
developed into Palaeolama paradoxa, whose remains have been 
collected from the Upper Pliocene beds of Argentina (Rusconi 1936, 
1941; Hoffstetter 1952, 1961). Came/ops developed and became 
established in North America. Its remains have not been found in either 
South America or Asia. 

Most early workers considered Pliauchenia to be the ancestor of the 
Camelidae, but Schlosser (1903), recognized Procamelus as the ancestor 
of Paracamelus and Camelus. Webb (1965: 37-40) discussed the origin 
of Camelus. On the basis of the association of Paracamelus with 
Hipparion and Mammut arvernensis in the Aralo-Caspian basin 
(Borisiak 1962: 857-859), he suggested that some camelid, probably 
Paracamelus, arrived in the Old World before the Pleistocene. This 
faunal assemblage continued into the Late Pliocene before the arrival of 
Equus. Recently | collected a well-preserved skull of Camelus sivalensis 
(2) from a bed that is nearly 250 ft below the basal bed of the Pinjaurs 
(Lower Pleistocene) in association with Hipparion, Stegodon, and 
primitive Archidiskodon (Sahni and Khan 1959). It had been thought 
that Camelus arrived in India at the same time as Equus, but this find 
indicated that Came/us reached India before Equus. It appears safe to 
assume, in light of the finds in Russia, China, and India, that 
Titanotylopus migrated to the Old World during the Late Pliocene. 
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Order Artiodactyla Owen, 1848 

Family Cervidae Gray, 1821 

Subfamily Odocoileinae Pocock, 1923 

Tribe Alcini Simpson, 1945 

Genus Cervalces Scott, 1885 

Species Cerva/ces roosevelti Hay, 1913 
1913. Cervalces roosevelti Hay, Proc. Biol. Soc. Wash., 26: 5-8. 


HISTORICAL RÉSUMÉ 

The first fossil of this genus was collected from the Big Bone Lick, 
Kentucky, and was recognized as a species of Cervus (Wistar 1818: 
376). The species was later named Cervus americanus (Harlan 1825). 
Scott (1885: 422) created a new genus, Cervalces, and thus the full 
name became Cervalces americanus, later changed to C. scotti 
(Lydekker 1898: 60). Hay (1913a: 5) created a new species, Cervalces 
roosevelti, on the basis of an antler with a beam length nearly twice 
that of C. scotti. Two other species (C. borealis, Bensley 1913: 1-3; C. 
alaskensis, Frick 1937: 203) are also recognized. 

The geological age of C. roosevelti is considered to be pre-late 
Pleistocene by Hay (1913a: 5), Aftonian to Kansan by Cook (1931: 
273) and postglacial by Galbreath (1939: 310). The age of C. borealis 
was supposed to be Aftonian (Bensley 1913: 2), whereas the age of C. 
scotti is late Pleistocene to postglacial (Hibbard 1958: 36), and the age 
of C. alaskensis is Ilinoian (Péwé et al. 1967: 268). 
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Syst. Desc.: Cervalces roosevelti 


DESCRIPTION 

Two specimens are recorded from the gravel pit of Mr. F. Bliss. The 
first is a ramus in the personal collection of Mr. and Mrs. B. De Vries; 
the other is an antler (NMC 11961). 

Ramus. (PI. 21, fig. 1) (Table 12) 


LOCALITY 
Gravel pit of Mr. F. Bliss. 


HORIZON 
Unknown. 


COEFEECTED BY. 
Mr. and Mrs. B. De Vries, 1960. 


STATE OF PRESERVATION 
The anterior and posterior regions are missing, but the middle portion 
with five teeth is well preserved. 


CHARACTERS 

Ramus — The ramus is narrow and shallow. 

Teeth — The molars resemble those of A/ces, but the premolars are 
distinctly different. The lingual part of the anterior crescent in P4 is less 
truncated and shows less molarization than A/ces. Both lingual valleys 
of P; are wider than those of A/ces, indicating less reduction and 
antero-posterior compression. 


REMARKS 
The specimen has been compared with a ramus of C. a/askensis (F: AM 
field no. 4102). They are similar except in dimensions. 
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Plate 21. Cervalces roosevelti 


Fig. 2. Longitudinal view of antler NMC 11961 (X 3/5) 
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Syst. Desc.: Cervalces roosevelti 


DESCRIPTION 
Antler beam, NMC 11961. (PI. 21, fig. 2. Table 12) 


LOCALITY 
Gravel pit of Mr. F. Bliss. 


HORIZON 
Channel B of the third gravel bed. 


STATE OF PRESERVATION 
Well preserved. 


CHARACTERS 

The degree of convexity of the beam is similar to that in C. roosevelti, 
and much less than that of C. borea/is. Prominent longitudinal ribs are 
as in C. roosevelti, not less prominent as in C. borealis. 


REMARKS 
The specimen has been compared with three specimens from Alaska (F: 
AM 30496, 30497, field no. 3858). Lengths were 430, 450, and290 mm 
respectively, and diameters were 70, 60, and 75 mm. Variation in beam 
dimensions among the Alaskan specimens is probably accounted for by 
age. Therefore it would seem reasonable to make the three long beam 
species (C. roosevelti, C. borealis, and C. alaskensis) synonymous and 
call them all C. rooseve/ti as that name has priority. 

The relationships of C. rooseve/ti have not been determined, but it 
has some affinity with Dama and Megaceros (Scott 1885: 422). 
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Table 12 — Comparative measurements of Cerva/ces antlers and teeth 
(in millimetres) 


Princeton Univ. 


ë 2 ig 
ee wee & 5 8 
SRE con ES a= 
5 T5390 CE S38 Bs =e 
5 B2ÉS 858 £92 8B fx 
= ov SS Ô — LR ses © a 
SES © 2 © 8 
= SEES Sas Loe F0 se 
a Sas = GTS G di GA m GE 
Antlers 
Length, burr to 
palamation 310.0 300.0 430.0 330.0 180.0 
Diameter of shaft 50.0 55.0 70.0 60.0 54.0 
Teeth 
P> length 18.0 210! 21.0 
width 10.0 14.0 14.0 
P3 length 23.0 26.0 23.0 
width 11.0 19.0 17.0 
Pa length 24.0 30.0 27.0 
width 15.0 22.0 20.0 
My length 24.0 29.0 28.0 
width 16.0 22.0 20.0 
My length 26.0 32.0 30.0 
width 17.0 32.0 22.0 
Mz length 38.0 44.0 41.0 
width 17.0 25.0 21.0 


1F: AM field no. 4102 
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Hibbard 1940: 411 


Syst. Desc.: Cervalces roosevelti 


ORIGIN, MIGRATION, AND PALAEOECOLOGY 

The history of this fascinating animal is very poorly known. According 
to Kurtén (pers. comm. April 11, 1968) A/ces maeoticus of the Pontian 
age probably gave rise to A. /atifrons in the Middle Pleistocene, and 
modern Alces alces arose from A. /atifrons in the penultimate glaciation 
(Saale). A. /atifrons (perhaps synonymous to Cervalces roosevelti) 
might have migrated to Alaska along with Bison and Mammuthus 
(Parelephas) during the Early Illinoian. Then C. roosevelti was replaced 
in North America by E. scotti during the Wisconsin. It is stated that Elk 
(A/ces) migrated from the Old World during the late or latest 
Pleistocene (Kurtén 1963: 103). The ancestry of Cervalces may be 
clarified by detailed studies of Pleistocene mammals in Alaska and the 
Yukon. 
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Order Artiodactyla Owen, 1848 

Family Bovidae Gray, 1821 

Subfamily Bovinae Gill, 1872 

Genus Bison (Hamilton Smith, 1827) 

Species Bos latifrons (Harlan, 1825) 

Bison latifrons (Harlan, 1825) 

1877. Bison ferox, Marsh, O.C., Amer. Jour. Sci., ser. 3 14: 252. 
1894. Bos crampianus, Cope, E.D., Proc. Acad. Nat. Sci. Philadelphia 9: 
456. 
1898. Bos arizonica, Black, W.P., Amer. Geol. 22, (2): 65. 
1913. Bison regius, Hay O.P., Proc. U.S. Natl. Mus. 46: 192-197. 
1933. Bison angularis, Figgins, J.D., Proc. Colorado Mus. Nat. Hist. 12 
(A) R23: 
1933. Bison rotundus, Figgins, J.D., Proc. Colorado Mus. Nat. Hist. 12 
(4): 24. 
1947. Bison /atifrons, Skinner M.F. and Kaisen., O.C. Bull. Amer. Mus. 
Nat. Hist. 89: 127-256. 


HISTORICAL RESUME 

The holotype (ANSP 12993) was collected from 12 or 14 miles north 
of Big Bone Lick, Kentucky, Peale originally figured and described it 
(1803: 325-329, pl. 6), but Harlan (1825: 273) first named it 
systematically. Other skulls were subsequently collected and described 
under various names, a few of which are given above. This genus was 
briefly reviewed by Frick (1937), and it was well summarized by 
Skinner and Kaisen (1947). 
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Syst. Desc.: Bison latifrons 


DESCRIPTION 
A partial skull, SMNH P. 100, (PI. 22, figs. 1, 2, 3, Tables 13, 14). 


LOCALITY 
Nearly 1 mile NNW. of Fort Qu’Appelle. 


HORIZON 
Unknown. 


COEEEGHED! BY 
Mr. and Mrs. B. De Vries, 1960. 


STATE OF PRESERVATION 

Anterior parts are missing. The left horncore is nearly complete, and 
about one third of the right one is present. Roof of the skull is nearly 
complete, with part of the upper occiput. 


CHARACTERS 

Horncores—The horncores, which are long and well developed, curve 
outward, slightly backward, and upward; their cross-sections at the base 
are subcircular. 

Frontals—The frontals are broad and flat. Their width is double the 
length. 

Parietals—The parietals are broad and short. 

Occiput—Only the left half of the supraoccipital is present; it is 
elevated. 


REMARKS 

The species is distinguished from other species of Bison by its large 
horncores. It is separated from B. a//eni and B. chaneyi by the 
roundness of the horncores. The present skull belongs to a young 
individual: the sutures are still unobliterated, and the horncores, 
though nearly full length, have not attained full diameter. 
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Table 13 — Spatial and temporal distribution of American bison 
(after Skinner and Kaisen, 1947) 


Middle 
Pleistocene 


Late 
Pleistocene 


Early 
Pleistocene 


Subrecent 
to Recent 


(= le, c 
g § 5 c 2 $ 
8 = = 2 = é 5 € 
iS © a £ © Oo © œ 
+ c ra = = a ° 
2 + oO Q = o 2 oO 
2. < Y > = ” = œ 
(Bison) 
Canada | Canada 
Alaska | Alaska U.S.A. 
B. preoccidentalis x = 2 Canada 
Alaska Mexico 
B. occidentalis U.S.A 
B. athabascae 
8. bison bison 
= = 
(Simobison) 
B. alleni USA. 
x x — x 
B. antiquus Se 
antiquus Mexico 
B. antiquus U.S.A. 
figginsi x 
(Superbison) 
USA || \U:SSA. 
Canada | Canada 
Alaska | Alaska 
B. crassicornis x x 
ornis | | | x | 
(Platycerobison) 
U.S.A. U.S.A. U.S.A. = 
= UIS;ASIAUIS A 
B. chene —>* ‘ 
neve . Canada | Canada 
B. geisti x —+—>x 
Alaska | Alaska 
B. alaskensis | Xm, 
(Gigantobison) 
U.S.A. 
U.S.A. U.S.A. U.S.A. | Canada 
B. latifrons XX —>* x 
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Syst. Desc.: Bison /atifrons 


Table 14 — Comparative measurements of Bison skulls 
(in millimetres) 


Skinner and Kaisen, 


1947 
Skinner and Kaisen, 


Dimension 
after Skinner 
and Kaisen 
1947: 145 

Ft. Ou'Appelle 
SMNH, p. 100 
Bison latifrons 
Bison alleni 
1947 


Min. 
Min. 


1 Spread of horncores 


tip to tip 1422 1338 


v 
= 
O1 
oa 
© 


2 Greatest spread of 
cores on outside curve ? 1560 1560 = 


3 Core length on upper 
curve, tip to burr ? 615 650 720 


4 Length of core on lower 
curve, tip to burr ? 665 800 890 


5 Length, tip of core to 
upper base at burr 7595 680 575 


12 Transverse diameter 
of core 183 140 169 


6 Vertical diameter 
of core 123 123 145 


7 Circumference of core 
at base 400 420 495 


8 Greatest width at 
auditory openings ? 290 306 320 


14 Width of cranium 
between cores and orbits 367 348 350 
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Sangamon Deposit at Fort Qu’Appelle 


Plate 22. Bison latifrons (X 1/12) 


Fig. 1. Dorsal view of the skull SMNH P100(1/1 2) 


Fig. 2. Occiput view of above 


Fig. 3. Lateral view of above is 


Camelops cf. hesternus (X 1/5) 


Fig. 4. Dorsal view of the radius NMC 11884 


Fig. 5. Distal end view of fig. 4 
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Syst. Desc.: Bison latifrons 


ORIGIN AND MIGRATION 

Skinner and Kaisen (1947: 217-219) concluded that B. sivalensis and B. 
palaeosinensis were primitive and suggested that the former (holotype) 
might be female because it resembles the female cranium of B. 
palaeosinensis. 

They also suggested (1947: 206), on the basis of geology, that B. 
latifrons might have lived in North America during the Early to Middle 
Pleistocene age. After thorough study of the genus they concluded that 
the ancestor of B. /atifrons arrived in Alaska toward the close of the 
Early Pleistocene and reached North America during the Kansan age 
(1947: 132, 155). The species then became well established there and 
probably survived in Florida until the late Pleistocene. 

Flerow (1967: 271-280), on the basis of geological and geographical 
distribution of the genus, recently suggested that it originated in 
southern Asia during the late Pliocene and spread to the southern parts 
of Eurasia during the Lower Pleistocene. During the Middle Pleistocene 
the genus disappeared from those southern regions but became 
established in the northern parts of Europe, Asia, and North America. 
He further stated that Bison priscus crassicornis migrated to North 
America over the Bering land bridge at that time, evolving there into B. 
latifrons. 


During intensive work on the Plio-Pleistocene deposits of Northern 
India (Sahni and Khan 1959) | collected from nearly 250 ft below the 
base of the Pinjaurs (Lower Pleistocene), a skull of Probison dehmi 
(GMCI B/7), which possessed certain more primitive characters (e.g., 
long parietals, quadrate molars, well developed temporal crest, and 
unelevated supraoccipital deflected toward the occipital plane) than 
those possessed by B. sivalensis and B. palaeosinensis. GMCI B/7 is 
more robust than B. sivalensis and thus may belong to a male 
individual (Sahni and Khan 1968). The remains of B. sivalensis and 
Leptobos falconeri were found nearly 200 ft above this specimen. From 
these considerations, | believe that Bison originated in the Indian 
subcontinent during the middle of the Late Pliocene and migrated to 
China and southern regions of Eurasia during the Lower Pleistocene, 
but not to the New World. The genus had adapted to subarctic climate 
by the Middle Pleistocene and crossed over to Alaska during a glacial. 

The crossing from the Old World to the New through the grassland 
of the Bering land bridge could not have been before the lllinoian, if 
the latest chronological data on the Kansan (Evernden et a/. 1964: 167, 
171, 189, 191) are accepted. If so, the genus reached North America 
during the Early Illinoian through the corridor east of the Rocky 
Mountains, and there it developed as B. /atifrons. 
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Order Artiodactyla Owen, 1848 
Family Bovidae Gray, 1821 
Subfamily Caprinae Gill, 1812 
Tribe Ovibovini Simpson, 1945 
Genus Symbos Osgood, 1905 
Species Ovibos cavifrons Leidy, 1852 
Bootherium cavifrons Leidy, 1852 
Symbos cavifrons (Leidy) 
1852. Ovibos cavifrons Leidy, Proc. Acad. Nat. Sci. Phila. 6: 71. 
1852. Bootherium cavifrons Leidy, Proc. Acad. Nat. Sci. Phila. 6: 71. 
1905. Scaphoceros cavifrons Osgood, Smith. Misc. Coll. 48: 174. 
1905. Symbos cavifrons Osgood, Proc. Bio. Soc. Wash. 18: 224. 
1934. Symbos convexifrons Barbour, Nebr. State Mus. Bull. 1 (37): 
295-298. 


HISTORICAL RESUME 

The first reported specimen of the species is a partial skull from the 
shore of the Arkansas River (Fort Gibson). It was in the possession of 
Mr. Thomas Kite of Cincinnati. Leidy (1852) proposed the name 
Ovibos cavifrons with doubt, and Bootherium cavifrons with some 
conditions. The type specimen is in the Museum of the Academy of 
Natural Science, Philadelphia. 

Osgood (1905a) described in detail a skull (USNM 2555) from the 
Klondike region, Yukon Territory, and proposed a new genus 
Scaphoceros, which he later changed to Symbos (19056) because the 
previous name was preoccupied. 

Later, work was done to establish some relationship between 
Symbos, Ovibos, and Bootherium, and for some time the view was held 
that B. cavifrons was the male of B. bombifrons. Allen (1913: 215) 
discussed this fully, disagreeing with it, but proposing that B. sargenti 
(Gidley 1908: 638) is the female of S. cavifrons. Hay (1923: 251) 
disagreed with Allen after examining nearly 25 skulls of S. cavifrons. 
Hibbard and Hinds (1960: 107) following Allen (1913) stated that 
Bootherium sargenti is very likely the female of Symbos. Semken et al. 
(1964: 824) agreed with Hibbard and Hinds (1960) but remarked that 
there can be little doubt that Bootherium bombifrons represents a 
genus distinct from Symbos. 

Barbour (1934) described a skull of Symbos convexifrons and 
numerous skulls of S. cavifrons from Nebraska. The two were 
synonymized (Jakway 1961: 114-115). 


Attempts have been made to determine the ecological niche and the 
temporal and spatial distribution of the species (Kitts 1953; Hibbard 
and Hinds 1960; Semken et a/. 1964). 
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DESCRIPTION 
There are three skulls of the species, all of which differ in some 
respects. For this reason, they are described separately with emphasis 
on the major differences. i examined nearly 50 skulls of S. cavifrons in 
the Frick Laboratory, American Museum of Natural History, and noted 
that, whereas some skulls were similar to the three considered here, 
there was considerable variation. NMC 11858 was like F:AM 30501; 
SMNH 3355 like F:AM field no. 2048; SMNH 348 like F:AM field no. 
1263. 

An almost complete cranium—NMC 11858. (Pls. 23, 24, 25; Tables 


15, 16) 


LOCALITY 
From the gravel pit of Mr. F. Bliss. 


HORIZON 
From the fourth gravel bed. 


STATE OF PRESERVATION 
Well preserved except that LP? ,RM°,andRP?* are missing. 


CHARACTERS 

The species has been described by Osgood (1905), Allen (1913), and 
Semken et a/. (1964), but as the present skull has some peculiar aspects, 
a brief account is given. The skull is long, narrow, and deep, with a 
broad preorbital region as in antelopes, not as in Bison, Ovibos, or Ovis. 
The orbits are large and project slightly beyond the face as in Bison or 
Ovis, less than Ovibos; their cross-sections are oblong, more like Bison 
than like Ovibos. The nasals are long and broad with a rather narrow 
posterior region; they do not meet the frontals at right angles, as in 
Ovibos or Ovis but show more similarity with Bison. The lachrymals are 
short and broad with prominent lachrymal fossae, and on the whole 
they are more similar to Ovibos than to Bison. The frontals are long, 
narrow, and horizontal as in antelopes, not arched as in Ovis, their 
exact length is unknown due to obliteration of the fronto-parietal 
suture. The horncores, which curve outward, downward, and forward, 
are compressed dorso-ventrally at the base, but their cross-sections 
become oblong toward the tip. Exostosis covers the roof of the skull, 
extends anteriorly to the middle of the orbits, and projects posteriorly 
over the occiput. There is a prominent ridge running antero-posteriorly 
instead of a coronal interspace as in Ovibos. The fronto-parietal suture 
is covered by exostosis, which prevents measurement of parietal length. 
The temporal fossae are long and close posteriorly as in B/son, not open 
as in Ovibos. The zygomatic arches are strong, long, and straight as in 
Ovibos, not wavy posteriorly and short as in B/son. The squamosals are 
long and broad. The squamosal-jugal sutures meet at right angles in the 
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Plate 23. Symbos cavifrons 
Dorsal view of skull NMC 11859 (X 1/5) 
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dorso-anterior region of the zygomatic arch as in Ovibos, not at low 
angles as in Bison or Ovis. The occiput is broad in the inferior region 
and narrow in the superior. Mastoids are well developed as in Bison, not 
weak as in Ovibos. The supraoccipital is in the occipital plane; the 
parieto-occipital suture is not traceable. The nuchal spine is prominent. 
The occipital condyles are slightly out of the occipital plane and have 
better direct contact with the exoccipital processes than do those of 
Ovibos yukonensis. The basioccipital is slightly broader than long; 
anterior tuberosities are still unobliterated, and posterior ones expand 
laterally as in Bison, not as in Ovibos or Ovis; a narrow groove extends 
postero-anteriorly, gradually turning into a keel anteriorly. The 
tympanic bullae are weak and small as in Ovibos, not strong and large as 
in Bison or Ovis. The external auditory meatus opens backward as in 
Ovibos, not forward as in Bison. 

The alisphenoids and pterygoids are strong, thick, and deep; some 
are similar to Ovibos and Ovis, not weak and shallow as in Bison. The 
palatines extend forward to the anterior end of M°. They do not 
extend far behind the molar series posteriorly as in Ovibos yukonensis, 
nor more anteriorly as in Ovibos moschatus. The superior region that 
meets the nasals is narrow, and the inferior part is broad as in the 
antelopes, not as in Ovibos or Bison; the ventral region between the 
teeth is broad and shallow as in Bison, not narrow and deep as in 
Ovibos. The teeth are without cement and have buccal sides concave as 
in Ovibos or Ovis, rather than having thick cement and prominent ribs 
as in Bison. A buccal pillar that is present in M? may be an abnormal 
character. 
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Plate 24. Symbos cavifrons 
Palatal view of skull NMC 11859 (X 1/5) 
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Plate 25. Symbos cavifrons (X 1/5) 


Fig. 1. Lateral view of skull NMC 11859 


Fig. 2. Occipital view of above 
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Table 15 — Comparative measurements of Symbos skulls 


(in millimetres) 


Fort OQu’Appelle 


oO O|= 
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GC — TE 
o O Z 
Æ => Ss 
Q 2 ep) 
Max. length ? 620 = 
Mastoid width 218 200 
Width across 
orbits 252. — 
Zygomatic width 231 = 
Basal length ? 560 = 
Inferior lip 
of foramen 
magnum to M 
alveolus 237 = 
Width of 
orbits 69 = 
Basiocipital 
width 80 82 
Exostosis 
length 218 190 
Exostosis 
width —an- 
terior to 
horncores 122 116 
Horncore 
diameter 
(antero- 
posterior) 103 94 
Horncore 
diameter 
(vertical) 70 62 
Width between 
horncore 
tips 554 360 


70 


116 


64 


? 450 


Semken et a/. 1964: 827 
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Table 16 — Comparative measurements of Symbos upper teeth 
(in millimetres) 


Symbos cavifrons 


st 
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premolar and 
molar series 182 164 155 = 168 
p2 
Occlusal length 22 21 22 21 19 
Occlusal width 2A 19 20 22 19.5 
p3 
Occlusal length 26 21 23 — 19 
Occlusal width 22 24 26 — 25.3 
p4 
Occlusal length 22 23 22 25 19 
Occlusal width 27 26 26 28 26.2 
Mi 
Occlusal length 2271 28 26 32 22/5 
Occlusal width 30 27 26 31 28 
M2 
Occlusal length 38 34 34 — 34 
Occlusal width 38 28 28 — 62 
ms 
Occlusal length 45 41 40 = 49 
Occlusal width Sil 28 31 — 33 
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Plate 26. Symbos cavifrons (X 1/8) 


Rigs te 
Dorsal view of 
skull SMNH 4394 


Figs 2. 
Palatal view of above 


Plate 27. Symbos cavifrons (X 1/8) 


Fig. 1. 

Lateral view sn 
1 

skull SMNH 4321 


Fig. 2. 
Occipital view of above 
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DESCRIPTION 0 
A partial cranium, SMNH 439° (Pls. 26, 27, Table 15) 


LOCALITY 
Fort Qu’Appelle, specific place unknown. 


HORIZON 
Unknown. 


COLLECTED BY 
Gordon Shore, 1945. 


STATE OF PRESERVATION 
Anterior half missing, otherwise well preserved. 


CHARACTERS 

Horncores—The horncores, though similar in build to NMC 11858, 
are shorter and weaker. Exostosis is as extensive as in NMC 11858 but 
extends to the anterior region of the orbits and does not extend far 
posteriorly. Instead of a central ridge, a prominent corona! interspace 
52 mm wide is present but slightly blocked anteriorly. 

Occiput —The occiput resembles NMC 11858, but the anterior region 
of the basioccipital is narrow, and the anterior tuberosities are more 
prominent as in Bison, not as in Ovibos or Ovis. 
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Plate 28. Symbos cavifrons (X 1/8) 


Eig: 1: 

-Dorsal view of 
1164 

skull SMNH 7750 


Fig: 2: 
Palatal view of above 


Plate 29. Symbos cavifrons (X 1/8) 


Fig. 1. 
Lateral view of 
skull SMNH ÈS 


Fig. 2. 
Occipital view of above 
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DESCRIPTION 1164 
A partial cranium, SMNH 7750 (Pls. 28, 29, Table 15). 


LOCALITY 
Gravel pit of Mr. F. Bliss. 


HORIZON 
Unknown. 


COELECTED BY 
Staff members of the Saskatchewan Museum of Natural History, 1960. 


STATE OF PRESERVATION 
Only the badly damaged posterior half is present. 


CHARACTERS 
Horncores—The horncores are similar to those of the other two 
skulls described but appear to be more compressed dorso-ventrally even 
to the tips. Exostosis is extensive, reaching forward beyond the orbits 
and projecting posteriorly over the occiput. There is a deep trough 
between the horncores, instead of a ridge or coronal interspace. 
Occiput—The occiput appears to be similar to SMNH == 


23 
4321 
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Table 17 — Suggested relationships of Ovibovini with other 
Bovidae 


Top view (10,000 years) Antilopinae 


Symbos 
Bootherium * 
e 


eOvibos 


3 Ovis 
Bison 


Side view 


Antilopinae À 
Ovis 


Recent 
10,000 yrs. 


Upper Pleistocene 
70,000 yrs. 


Middle 
Pleistocene 


Lower 
Pleistocene 


Upper 
Pliocene 


Probison 


Middle 
Pliocene 
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ORIGIN AND RELATIONSHIP 

Symbos remains are found in the Late Wisconsin (Semken et a/. 1964: 
825) and postglacial (Hibbard et a/. 1960: 105). One specimen from 
Nebraska has been assigned to the Kansan (Lugn and Schultz 1934, 
Table A), but this is doubtful. Instead, Hibbard (1967, pers. comm.) 
has suggested an IIlinoian age. 

It was felt that Symbos originated in the New World (Flerow 1967: 
276), because no records of it have yet been found in the Old World. 

The descriptions show that Symbos has some primitive characters of 
both antelopes and Bison. Thus it originated near India either from 
some primitive antelopine stock during the Middle Pliocene (Dhok 
Pathans) or as an offshoot of primitive Bovinae that originated during 
the Late Pliocene (Tatrots). | am of the opinion that Symbos developed 
in the Old World. 

If it is an offshoot of primitive Bovinae, it could have reached the 
New World during the first migration of Bison, which could not have 
been earlier than early Illinoian. Matters would be clarified if Symbos 
of lllinoian age were to be confirmed by other records. 

Bootherium and Ovibos may have originated from the same stock as 
Symbos. Recently Péwé and Hopkins (1967: 268) reported remains of 
Bootherium and Ovibos in the Illinoian of Alaska. Ovibos has also been 
found in Germany from Middle Pleistocene (Mindel) beds (Kahlke 
1964). Bootherium and Ovibos did not reach central North America 
before the Late Wisconsin and Symbos is reported from Nebraska 
during the IIlinoian. 

The suggested relationships of the group are summarized in Table 
17 


PALAEOECOLOGY 

While describing the ecological niches of the animals that lived in 
Michigan during the Ice Age, Hibbard (1951: 207) called Symbos a 
woodland muskox rather than a tundra form. His decision may have 
been influenced by the finding of Symbos associated with woodland 
caribou in Michigan. Kitts (1953: 7), on the basis of palaeogeographical 
distribution of Symbos in North America, suggested that Symbos was a 
woodland or steppe form and had considerable ecological tolerance. 
Semken et a/. (1964: 835) concluded, on the basis of the pollen and 
spore analysis and the study of invertebrate fossils, that Symbos 
inhabited more than one type of forest. 

The cranium (NMC 11858) was collected from the fourth gravel bed, 
which also yielded a few fragmentary bones of other vertebrates and 
contained many shells. The vertebrate bones might have redeposited 
from the underlying beds, which are separated from this gravel bed by a 
marked unconformity. 

Woody material is found in numerous pockets and along the bedding 
planes in the underlying gravel beds, and the vertebrate fossils are 
generally associated with that material. Such material is not found in 
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the fourth gravel bed. Moreover, the fourth gravel bed grades upward 
into thick shell-bearing sand beds. The gradational contact and the 
presence of shells in both indicate that the topmost gravel bed is related 
more closely to the upper sand unit than to the underlying gravel beds. 

The absence of animal remains from the fourth gravel bed, though 
they are abundant in the underlying beds, along with the presence of 
Symbos cavifrons, indicates that this unit was deposited after cold 
climate had set in. Advancing ice from the northeast obstructed the 
eastward flow of the river and caused it to deposit finer sediments 
where earlier it had laid down coarser materials. 

If this cranium was deposited in the fourth gravel bed and not 
redeposited there, the absence of wood remains tends to support that 
Symbos was a steppe, rather than a woodland form. 
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Identification of shells found with this Symbos cranium. 
Sangamon, Fort Qu'Appelle SF-67-15B 
AQUATIC SPECIES 


a) Sphaerium sulcatum (Lamarck) ........... 6 valves + many frag. 
b) Pisidium compressum Prime .............. 4 valves + many frag. 
CWGyraulus deflectls'(Say) . 402420. 22 onsen: 3 valves tmany frag. 
Aa latiriIcannateSa MN) PRE PRE CET 9 valves + many frag. 
TERRESTRIAL SPECIES 

ALCmealee te NOM) ete 2 EE Ce 8 valves+ many frag. 
1 Zonitoides arDOreus: Say, EE ee 3 valves + many frag. 
g) (Oxvlomairetusa (Wea) 20. « ARC On Se ees ow 9 + fragments 
h)NOreonelpesinigosa|Gould)iae. ae een alee 2 (retained) 
Also many unidentifiable fragments 

FROM: 


Dr. A.H. Clarke, Head, Invertebrate Zoology Section. 
SUBJECH: 
Interpretation of Significance of Fossil Shells 
Identified January 30, 1968. 
SF-67-15B - 
The aquatic molluscs are characteristic of perennial, 
mesotrophic to eutrophic water bodies. The assemblage is 
probably derived from a depth close to or deeper than the 
limit of emergent vegetation because pulmonate gastro- 
pods are not well represented. (Gyrau/us is a pulmonate 
but is not dominant). Estimated depth — 10 to 20 ft, but 
this is only approximate. 


The terrestrial species indicate the presence of at least 
some trees and a moister climate than now (in the case of 
Oreohelix) but the other species are eurytopic. C. avara 
lives on mud on lake or river banks. The O. strigosa is well 
outside its present geographic range. It is now a far 
western species with relict populations in the Cypress 
Hills, Alta. and Black Hills, South Dakota. The fossil shells 
indicate a wider range in the Sangamon than could be 
proven previously, although its present distribution 
implies as much. 
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